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CONCERNING THE "PARASITIC" ETIOLOGY OF HAIRY TONGUE*
THOMAS LASKARIS, PH.D. AND GILBERT D. CURTIS, M.D.
Black or "hairy tongue" is a curious affection of the dorsum of the tongue
consisting essentially of the keratinized tips of grossly hypertrophied fihiform
papillae which give the superficial appearance of hairs (1).
The condition is not of itself painful and the patient is usually either unaware
of its presence or, if aware, is not concerned about it. Rarely the patient may
consult a physician because of the condition itself.
Heidingsfeld in 1910 (2) thoroughly reviewed the literature on the subject of hairy tongue
up to that time. According to Heidingsfeld, Rayer first described hairy tongue in 1835 under
the term discolorations pigmentaries, and Raynaud in 1869 first ascribed a parasitic etiology
for the condition. A number of papers have since been published inconclusively affirming or
disavowing the parasitic nature of this affection.
Many of the early workers observed a variety of organisms associated with this condition
and attached etiologic importance to them. In Heidingsfeld's ease he observed dense masses
of micrococci, which proved to be Staphylococcus albus on culture, and also larger and more
deeply stained cocci and diplococci, interspersed with bacilli, leptothrix and various forms
of organisms commonly found in the mouth. He saw, in addition, a few large, round, highly
refractive, double-contoured bodies, some larger, some smaller, often in such proximity as
to impart a budding character. The last described bodies are undoubtedly budding cells of
the fungus Moniuia. He concluded that there was no parasitic etiology for this condition.
Weidman in 1928 (3) cultured a Nocardia from a case of hairy tongue. In an attempt to
reproduce the disease he fed monkeys with a culture of this organism and observed that
minute nodules developed on the axillary and facial hairs of one of the monkeys. This
development led to the suggestion of a relationship between black hairy tongue and Tricho-
mycosis axillaris, based on the supposition that the development of the micro-organism is
favored by the presence of keratin which is found both in the hair of the monkey and on the
abnormal fihiform papillae of the tongue of man. In examining material from his case of
hairy tongue, Weidman also noted cocci which occurred in solid masses or clumps, and great
numbers of short irregularly staining streptothrices. He made cultures and recovered cocci
and bacilli to which no significance was attached. The thread-like organism (Nocardia)
was recovered from material planted in a Sabouraud's conservation agar slant which had
been kept for a period of four months. The Nocardia was characterized by the development
of a brown discoloration in the substrate of nutrient agar medium and produced neither
acid nor gas in a variety of sugars. His organism was bacillary in type, and he described it
further as showing "sharply curved filaments, some filaments describing a semi-circle or
even a complete circle."
Thompson and Montgomery in 1929 (4) described two cases of hairy tongue from which
they isolated a species of Actinomyces which they considered was related to Weidman's
organism, but differed in the lack of production of pigment, failure to form a pellicle in
broth and absence of branched forms in smears. Examination of hairs showed numerous
coccus-like bodies present, but a careful study did not reveal mycelia or organisms that
could be identified as fungi. The Actinomyces in pure culture on dextrose agar slants formed
colonies 1 mm. in diameter after three days; the colonies were transparent at first. After a
week they showed both long and short bacillary filaments and both Gram-positive and
Gram-negative elements were common in the same preparation.
Swinburne (1) observed fifteen of his sixteen cases within fifteen months, indicating that
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the disease is not as infrequent as it is generally supposed to be. He believes that both true
and spurious cases of black hairy tongue are all grades of the same condition, being the
result of an inflammatory state brought about by various irritants, in the nature of a meta-
plasia. Two of his cases were studied bacteriologically. Yeasts, a black mold and vibrios
were cultured. Sections in one case showed organisms of various types, including yeast cells
and hyphae, long-branched mold hyphae, some of them septate and breaking up into small
coccus-like bodies at the ends (Monilia?). There were also rather long Gram-positive bacilli
in chains. No mold hyphae could be found in sections of the other cases studied, but there
were long Gram-positive bacilli of the B. subtilis or Lactobacillus type. Swinburne believed
that the microflora is an accompaniment of the pathological condition rather than the
cause, and that the intimate association of mycelia in the folds of the epithelial layer is
probably related to the chemical reaction and may be responsible for a continued irritation.
Kennedy and Howles (5) isolated Monilia albicans from two of three cases which they
studied. The same organism was found on a specimen of wood, covered with a black hairy
growth on which both of the patients had laid their cigarettes prior to the onset of the
condition.
Little (6) reports a case of a fur-like tongue in a man who was a heavy smoker. No fungi
were found. The case cleared in a short time under local treatment after he discontinued
smoking.
Kleinert (7) describes a case of hairy or black tongue in which the pyriform sinuses were
also filled with brownish moss-like masses. Bacillus anthracoides, Bacteriodes and alpha
hemolytic streptococci were cultured from hair scrapings. Treatment with penicillin injec-
tions and sulfadiazine proved ineffectual. Four months after instituting a higher vitamin
diet and vitamins, especially nicotinic acid, there was no appreciable improvement.
Recently, we have had the opportunity of studying three cases of hairy tongue.
Two of these cases appear to be of the classical variety while the third case was
atypical in that the brownish to black discoloration usually associated with this
condition was absent. Thorough cultural studies were made of these cases in
an attempt to isolate one or more of the various actinomycetous organisms which
have been associated with this condition by different investigators. Our findings
are presented and their relation to the supposed parasitic etiology of the hairy
tongue condition is discussed.
Case A (J. F.)
This patient, a middle-aged woman, had been chronically ill for a number of
years and was being treated at this time for a bladder infection. She had a slight
cough which she attributed to her excessive smoking. When examined, the
patient's tongue showed a yellowish-brown moss-like growth distributed over
the central portion of the tongue. When viewed closely, individual, brown, hair-
like filaments could be seen covering the central area of the tongue.
Microscopic examination: Scrapings were taken using a tongue blade, mounted
in 20 per cent KOII and examined under the low power of the microscope. The
hair-like growths appeared to be composed of an inner core of stratified, closely
superimposed epithelial cells arranged in such a way that they lie in a down-
ward and outward direction producing the tesselated effect which has been com-
pared to the scales on the surface of a pineapple and to the branches of a fir tree.
The core of the hair-like filaments appears to be completely surrokunded along its
entire axis by a wide gelatinous sheath which when viewed superficially shows a
striking resemblance to hairs affected with Trichomycosis Axillaris. Examination
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under high power reveals that this matrix is made up almost entirely of coccal
and bacillary organisms. Frequently the filaments are coated with these zoogleal
masses at irregular intervals along their lengths.
Gram stain: Hairy filaments scraped from the tongue were macerated between
two slides and stained. A variety of organisms are seen, but dense masses of
heavily staining Gram-positive cocci predominate. Others, less numerous, are
Gram-positive bacillary organisms which show little or no tendency to be fila-
mentous or mycelial in character. Fewer in number, but identifiable, are the
large oval budding Gram-positive darkly staining cells of Monilia, as well as
streptococci, Gram-negative diplococci and Leptotrichia filaments.
A significant change in flora was observed when hairs from the patient's
tongue were examined two months later following four days of intensive strep-
tomycin therapy. At this time the masses of organisms coating the epithelial
cells of the hair shaft were found to consist of budding cells and pseudo-mycelial
elements of Monilia, and in addition numerous bacillary forms which appeared
to be of filamentous type, suggestive of an actinomycetous organism. The coccus
organisms that were so numerous in earlier examinations could be found with
difficulty, possibly as a direct result of the streptomycin therapy.
Cultural studies: Hairy tongue scrapings were macerated between two sterile
glass slides and inoculated into thioglycollate broth and brain-heart infusion
broth. Petri dishes containing blood agar and Sabouraud's dextrose agar re-
spectively were streaked and incubated aerobically and anaerobically at 37°C.
In the thioglycollate broth there was predominant growth of long-chain strep-
tococci and moderate growth of Gram-positive bacilli.
In the brain-heart infusion broth there was predominant growth of streptococci
and some growth of Gram-negative diplococci (Neisseria) and Monilia.
On blood agar the predominant organism was a Micrococcus. There was also
limited growth of aipha-hemolytic streptococci and a small number of minute
non-hemolytic colonies of a pleomorphic Gram-positive bacillus which showed
a morphological relationship to the actinomycëtous genus Nocardia, although
no true branching was observed.
On Sabouraud's dextrose agar there was no growth of micrococci or streptococci,
but there appeared a small number of Monilia colonies and very numerous
small, opaque, dull and faintly discernable colonies which appeared to be the
growth of a Gram-positive bacillary or Nocardia-like organism. These colonies
could barely be seen after 24 hours but on the second and third days their maxi-
mum growth was obtained and they could be seen with the naked eye. After 20
days, the larger colonies of the Nocardia-like organism measured only 1 mm. in
diameter. Viewed under the low power of the microscope, the edges of the colonies
were entire with the exception of a few colonies which had a few radiating fila-
ments extending from the edge of the colonies. There was no production of pig-
ment and the organisms were non-acid-fast. Gram stains made from these
colonies showed predominantly Gram-positive bacillary forms with some chains
and filaments which assumed markedly curved and bizarre forms and stained
irregularly.
Cultures made from fresh hairy tongue material obtained several days later
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grew essentially the same flora. Cultures of moss-like outgrowths in the pyriform
sinuses and pus from a tonsil abscess gave similar results.
Case B (M. V.)
This patient was a youug married woman who developed a hairy tongue one
week following extraction of all her teeth. She had been given penicillin for several
days before the teeth were extracted. She first felt something in her throat that
could not be swallowed and saw a pile of white material on the back portion of
her tongue. A few days later she became conscious of a sour taste in her mouth
particularly after eating candy. She noticed a thick, white, fur-like coating which
was heaviest toward the back of the tongue. The patient attempted to scrub off
this coating with a toothbrush without success and noted that the "hairs" tended
to follow the directional pattern made by the stroke of the toothbrush as she
used it. A marked furriness of the tongue as well as a total absence of the pigment
usually associated with these conditions was noted. She began taking multi-
vitamin tablets and 50,000 units of vitamin A daily and the condition began to
disappear within five days, starting from the tip of the tongue, and appears now
to have completely subsided.
Histopathological study: A biopsy was made of the tongue. The hematoxylin-
eosin preparation showed a loose fibrous submucous connective tissue with normal
vascularity. The walls of these vessels were not abnormal. There was no evidence
of inflammation present. No perivascular cuffing was apparent at any point.
The overlying squamous mucosa showed an unusual degree of hyperkeratosis.
The epithelium did not appear to be unusually hyperplastic or irritated. The
keratin layer was unevenly distributed, the mucosa covering the fihiform papillae
showing an unusual degree of hyperkeratosis while the valleys between these
papillae showed a minimal degree of this change. The hair-like processes seemed
to be a continuation of the filiform papillae at their apices. Not all papillae were
involved. The process was seen to be a prolongation, in a circumscribed area, of
the keratinized layer of the mucosa. Near the base, the laminated structure of
the hairs was very distinct but at a greater distance from the base the identity
of the epithelial cells was lost. The margins of the hair-like processes were ser-
rated due to the irregular length of the successive layers of epithelium. The outer
surface of these structures was encrusted with bacteria. No inflammatory cells
were seen on or within the "hairs" and they contained no fibrous core. This ap-
pearance strongly suggests a basic functional change of the overlying mucosa
rather than an inflammatory process.
Microscopic and cultural studies: Tongue scrapings were mounted in 20 per
cent KOH and examined microscopically. The hair-like filaments showed an
essentially similar gross structure to those seen in Case A. Zoogleal masses of
smaller size and containing great numbers of small coccal organisms were dis-
tributed irregularly over the surface of the filaments. Gram stains showed that
zoogleal masses consisted almost entirely of Gram-positive cocci and a moderate
number of Gram-negative diplococci. The Monilia cells and Gram-positive
bacillary organisms seen in Case A were not present.
The predominant organisms cultured in all media were a Micrococcus and
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alpha-hemolytic streptococci. Monilia and the bacillary Nocardia-like organism
were absent.
Of interest, was the subsequent appearance in smears and cultures, made
after the hairy growths had regressed, of considerable numbers of Gram-positive
bacillary organisms apparently identical with the organism so intimately asso-
ciated with the hairy tongue condition in Case A.
Case C (Mrs. R.)
This patient, a middle-aged married woman, presented a brownish moss-like
growth on her tongue quite similar to that seen in Case A. Microscopically in
KOH preparations, there were observed on the hairy filaments large zoogleal
masses which appeared to consist of Leptotrichia colonies, and other smaller
zoogleal masses of coccal organisms. These observations were confirmed by Gram-
stains which also revealed the presence of bacillary elements similar in morphol-
ogy to those seen in Case A. On culture, micrococci, alpha-hemolytic strepto-
COcCi, Gram-positive bacillary organisms (in large numbers), Gram-negative
diplococci and a few colonies of Monilia developed.
IDENTITY OF BACILLARY ORGANISMS ASSOCIATED WITH HAIRY TONGUE
Beginning with Raynaud in 1869, various investigators have described a
number of Actinomyces-like organisms as being intimately associated with hairy
tongue and have claimed or inferred an etiological relationship. These organisms
have not been clearly described or defined and it is apparent that no single identi-
fiable organism of Aetinomyces character has been consistently recovered. They
have been variously designated as Lepothrix, Leptothrix, Streptothrix, Actinomy-
ces and Nocardia.
Because of the fact that we recovered large numbers of what appeared to be
a Nocardia-like organism on Sabouraud's dextrose agar, and because of the
pleomorphic filamentous forms seen in smears and sections, we at first considered
that we had succeeded in isolating one of the Actinomyces or Nocardia described
by various authors. That this was not the case was soon made evident by the
recovery of similar organisms from the sputa of patients referred to us for myco-
logic study. These organisms were recognized in routine Gram stains of the sputa
because of their characteristic irregular staining and morphology. Their growth
and appearance on Sabouraud's dextrose agar clearly indicated their undoubted
relationship to the hairy tongue organism.
A review of the flora of the normal mouth and sputum suggested that the
Nocardia-like organisms isolated from the hairy tongues and from sputa might
bear a relationship to the Lactobacillus group. Our subsequent studies, to be
described below, established with certainty that the organisms isolated from
our hairy tongue cases were definitely lactobacilli and referable to the species
Lactobacillus acidophilus.
Cultural studies
Lactobacillus strains were isolated from various sources and compared morpho-
logically, culturally and biochemically with the lactobacillus strains iso]ated
104 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
from the hairy tongues. A total of fourteen single colony strains were studied.
Three strains were isolated from Case A hairy tongue material collected at differ-
ent times over a period of two months. In addition, three strains isolated from
the tonsil abscess, pyriform sinus and stool of this same patient, two strains
cultured from cases B and C, four strains isolated from sputa, and two vaginal
strains were studied. These strains were either isolated directly by streaking on
Sabouraud's dextrose agar plates or were obtained when sub-cultured onto this
medium after two or three days primary incubation in thioglycollate broth.
With this technic, isolation of Lactobacillus strains from a mixed flora was not
difficult except in those cases in which other aciduric organisms were present
sUch as streptococci and Monilia. Stock cultures were maintained in brain-heart
infusion broth containing 0.1 per cent agar (pH 7.4). Although this medium is
more alkaline than the stated optimum (pH 5.5—6.8) (8), the organisms grew
exceedingly well in this broth. It could not be used for primary isolation of
lactobacilli because it supported excellent growth of other organisms present in
the inoculum.
Morphology
The strains studied exhibited a high degree of pleomorphism although no
detailed study of this characteristic was attempted. Curved and "screw" forms
were seen in most of the strains and they developed especially well on brain-
heart infusion medium to which 2 per cent agar was added. "Screw" forms were
seen in a direct smear of one sputum which eontained large numbers of lacto-
bacilli. Predominantly streptococcal forms were developed by some strains when
cultured in nutrient broth containing one per cent glucose. Smears of the strains
grown on Sabouraud's dextrose agar showed bacillary forms occurring singly
and in short chains, occasional filamentous, curved and ring-shaped forms and
Y-forms. Gram stains of the isolates grown in brain-heart infusion broth uniformly
showed predominantly long-chain bacillary forms with little pleomorphism.
The highly pelomorphic nature of Lactobacillus acidophilus is well established
and recorded in the literature. Strains of Lactobacillus acidophilus may produce
branching or non-branching filaments, short to long slender rods in chains, may
show the palisade arrangement seen in diphtheroid bacilli, form a predominantly
streptococcal type of growth and produce markedly curved and ring-shaped or
"corkscrew" forms. The bacilli may be arranged at angles to each other, giving
rise to Y-forms, which may simulate true branching. The organisms are non-
motile.
Biochemical studies
The strains were inoculated into tubes of phenol red broth base to which had
been added unheated sterile sugar solutions to make a final concentration of 1
per cent, using 0.1 cc. amounts of fresh broth cultures as inoculum.
The results of the biochemical studies are summarized in Table 1. Dextrose,
lactose and sucrose were fermented by thirteen of the strains, but the reaction
on maltose was variable. One strain, isolated from saliva, grew poorly on most
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media and was relatively inactive biochemically. It is not clear whether this
strain is unable to ferment the sugars or whether it failed to ferment them because
of poor growth. Its biochemical inactivity suggests a relationship to the organ-
ism described by Thompson and Montgomery (4). No indol was produced by
any of the strains and all except four strains were Methyl-Red positive. The
reactions in brom cresol purple milk were typical of lactobacilli, the reaction
becoming acid within three days and producing some degree of clotting.
It is felt, on the basis of morphological and biochemical characteristics, that
all of the strains studied with the exception of one can be considered as members
of the broad species, Lactobacillus acidophil'us. The salivary strain (C.) is a lacto-
TABLE 1
Biochemical reactions of 14 lactobacillus strains
5'
STRAINS SO1JTRCE a PORPLE MILK
J. F. 1 Hairy tongue + + + + — — + Acid, si. clotting
J. F. 2 Hairy tongue + + — + — — + Acid, clotted
J. F. 3 Hairy tongue + + — + — — + Acid, no clotting
J. F. 4 Tonsil abscess + + + + — — + Acid, clotted
J. F. 5 Pyriform sinus + + — + — — + Acid, clotted
J. F. 6 Stool + + + + — — — Acid, clotted
M. V. Tongue scraping + + + + — — — Acid, clotted
H. Hairy tongue + + + + — — — Acid, clotted
MeL. Sputum + + + + — — + Acid, clotted
L. Sputum + + — + — — + Acid, clotted
H. Sputum + + + + — — + Acid, clotted
M. C. Vagina + + + + — — + Acid, clotted
D. Vagina + + + + — — + Acid, clotted
C. Saliva Acid, no clotting
bacillus but apparently has such weak fermentative properties that we cannot
place it categorically with the Lactobacilius acidophilus group.
DISCUSSION AND CONCLUSIONS
One can conclude from a review of the literature that there is a more or less
definite flora usually associated with the hairy tongue condition. Essentially
this flora consists of micrococci, alpha-hemolytic streptococci, Gram-negative
diplococci (Neisseria catarrhalis), Leptotrichia, II'Ionilia, Actinomyces-like organ-
isms and filiform bacilli. The proportion of these organisms present apparently
varies with the individual case.
Our findings strongly suggest that some, perhaps most, of the bacilli and
Actinomyces-like organisms described in the literature of hairy tongue were
lactobacilli. That they have not been previously identified as such is possibly
explained by the morphological similarity of lactobacillus and actinomyces.
Moro, according to Bunting and Palmerlee (9) originally considered Lacto-
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bacillus acidophilus to be allied to the streptothrix group, and Puntoni according
to Skinner et al (10) has recently called attention to the biochemical, morpho-
logical and immunological similarities between the anaerobic Actinomyce.s bovis
and Lactobacillus bifidus. Swinburne (1) observed long Gram-positive bacilli
of the B. subtilis or Lactobacillus type in one of the cases he studied microscopi-
cally. In our own case we at first assumed from the examination of Gram-stained
sections and the growth on Sabouraud's dextrose agar that we were dealing with
an actindmycetous organism until further studies established its true identity as
a lactobacillus.
Lactobacilli are commonly present in the oral cavity of individuals, particularly
in those who have caries. One can logically assume therefore, that lactobacilli
must constitute a portion of the dental flora of most, or at least a good number,
of the individuals that develop the hairy tongue condition. That lactobacilli
can successfully implant themselves and flourish in hairy tongue filaments was
amply evident in our cases. We feel justified in concluding that these do not
represent isolated cases, and further, that it is highly probable that organisms
associated with hairy tongue cases in the literature and variously identified as
fihiform bacilli, streptothrices, actinomyces, etc., may well have been lactobacilli,
for the most part.
The rather consistent presence of organisms of aciduric type such as lacto-
bacilli, micrococci, streptococci and Monilia in the hairy tongue flora indicates
that these organisms have supplanted the normal tongue flora to a certain degree
possibly as the result of increased acidity of salivary secretions. Their fermentative
activities result in the production of acids and thus ensure a continuous chemical
irritation as suggested by Swinburne (1). We believe that the presence and activ-
ity of these organisms is of secondary and not of primary etiological significance.
It seems unlikely that Monilia albicans, the only organism of pathogenic type
present, is the cause of hairy tongue as suggested by Kennedy and Howles (5).
This organism is frequently found as part of the normal mouth flora.
SUMMARY
1. Three cases of hairy tongue were studied microscopically and culturally.
2. Organisms referrable to Lactobacillus acidophilus were found to be intimately
associated with hairy tongue in two of these cases.
3. The morphological similarity of this organism (Lactobacillus acidophilus)
to Nocardia as seen in sections, smears, and cultures and its probable relation
to organisms previously associated with hairy tongue in the literature and vari-
ously described as Nocardia, Actinomyces, Streptothrix, etc., is discussed.
4. It is doubted that there is a parasitic etiology for the condition known as
black or hairy tongue.
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